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INTRODUCTION
Helicobacter pylori, a gram-negative flagellated bacilli has been implicated in causing a spectrum of gastrointestinal pathologies with dyspepsia as the main presenting symptom. [1] [2] The organism is usually found under the mucus layer in the gastric pits in close apposition to gastric epithelial cells where it causes damage to the cells. [3] The pathological lesions range from mild chronic gastritis to gastric malignancies like adenocarcinoma and mucosa-associated lymphoid tissue (MALT) lymphoma.
Studies have shown an association of 80% and 92% of H pylori infection with gastric carcinoma and MALT lymphoma respectively. [4] [5] [6] [7] H. pylori are considered the most common bacterial infection in the world with an estimated 75% of population in developing country being infected with organism even at early age and lower in the developed country (typically <40%) with a declining pattern worldwide. [8] The annual incidence of the H. pylori infection is 0.3-0.7% in the developed countries and it is 6-14% in the developing countries. [9] Diagnosis of H. pylori infection is done by a wide array of invasive and noninvasive methods. Noninvasive tests include urea breath test, serological immunoglobulin G and immunoglobulin M detection, saliva and urinary antibody test and stool antigen test. [3] The invasive tests are endoscopy based tests which include histopathological examination, cytological examinations such as brush cytology and imprint cytology, rapid urease test (RUT) and polymerase chain reaction. Whereas invasive tests carry high sensitivity and specificity of >90%, [10] the role of noninvasive tests such as serology is limited in areas of high prevalence, because of non-distinction between previous and current infection. Two or more tests are commonly employed to increase the accuracy and prevent bias. This strategy leads to higher cost. [11] [12] [13] The present study evaluated the predictive values of different stains in imprint cytology for detection of H. pylori in comparison with the conventional and most widely used methods-biopsy examination and RUT. of updated Sydney grading system. [14] To increase the accuracy and prevent bias, positivity for two or more methods (by any of the stains, RUT) was considered as true positive. Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of different methods were computed and compared. Youden's index (YI) = Sensitivity + Specificity − 100.
MATERIALS AND METHODS
Informed consent was taken from each patient and the study was approved by scientific research committee of the institution.
RESULTS
A total of 130 persons with dyspeptic symptoms were enrolled in the present study with 68 males and 62 females with mean age of 49 ± 9.7 years. Taking the criteria of two or more positive results to be positive (true positive), 118 out of 130 patients tested positive for H pylori infection. 94 patients tested positive for all the methods [ Table 1 ]. 110 patients tested positive by histological methods (108 by H and E and 110 by Giemsa). RUT results showed 108 patients to be positive for H. pylori infection. Imprint cytology examination showed positivity for H. pylori infection in 107, 109, 98 and 94 patients by Giemsa, T. blue, PAP and H and E stains respectively. Histopathological assessment [ Table 2 ] of 130 patients showed chronic active gastritis in 76 patients, chronic gastritis in 20 patients, chronic active gastritis with intestinal metaplasia in 12 patients, chronic follicular gastritis in 10 patients and ulcerative changes in 6 patients. Dysplastic changes were not seen in any patient. Normal mucosal study was seen in 6 patients.
Predictive values of different methods when computed and compared [ Table 3 ], showed highest sensitivity of 93.65% for Giemsa histology followed by, in descending order-T. blue (92.91%), H and E histology (92.18%), RUT (92.18%), Giemsa imprint (91.47%), PAP imprint (85.80%) and H and E imprint (83.09%). Specificity of all the methods was 100%, except for Giemsa imprint and and T. blue imprint stains with a specificity of 92.30%. Similarly, T. blue imprint and Giemsa imprint showed PPV of 99.15% and all other methods showed PPV of 100%. NPV was highest for Giemsa histology (60%), followed in descending order by 57.14% for T. blue-imprint cytology, 54.54% for H and E histology and RUT-54.54%, Giemsa imprint of 52.14%, PAP imprint of 37.5% and H and E imprint of 33.3%. YI when calculated was highest for Giemsa histology (94%), followed by in descending order-H and E histology-92 and RUT-92, PAP imprint-86, T. blue imprint-85, Giemsa imprint-84 and H and E imprint-83.
DISCUSSION
Helicobacter pylori infection is associated with varying degree of inflammation and architectural distortion in different individuals. This variability is not only accounted by the variation in bacterial load/density, but also relies on the immunogenicity of host/patient. In 2% of cases, H. pylori infection leads only to mild chronic gastritis or almost unremarkable mucosal change. [15, 16] H. pylori infection diagnosis entails different methods each with different advantages and limitation. The most popular and widely used method is the histopathological examination of antral biopsies, employing H and E stain . [12] Histopathological examination is not only very sensitive and specific method of diagnosing H. pylori infection, but also provides valuable information regarding the mucosal architectural distortion and atypia if any. It is considered the gold standard for diagnostic tests. The major 
limitation is that it is time-consuming and expensive. Among cytology methods, brush cytology and imprint cytology are equally sensitive methods of diagnosing H. pylori infection. Imprint cytology is much easier to perform, and limitations of brush cytology such as imprecise procedure leading to unsuitable cytological examination are overcome. Imprint cytology and RUT are faster, and results are available when the patient is still in the endoscopy unit. This results in the early initiation of anti-H. pylori treatment. Imprint cytology by rapid stains such as T. blue, Diff-quick, and commercially available rapid H and E and PAP leads to much earlier detection, in comparison to 2 h time of RUT.
In the present study, we evaluated the predictive values of different methods. Giemsa biopsy has highest sensitivity, specificity, PPV, NPV and YI. Comparable sensitivity, specificity, PPV and NPV were seen for T. blue imprint and Giemsa imprint methods. There was significant difference noted in predictive values between histology, RUT and PAP and H and E stain for imprint cytology method. Various studies have compared the predictive values of different stains in diagnosing H. pylori infection. Tajalli et al. [17] reported higher predictive values for T. blue in H. pylori detection. Misra et al. [18] reported equal sensitivity and specificity of imprint cytology as that of biopsy examination. Preparing imprint cytology and subsequent biopsy slides did not deter the quality of biopsy, as evaluated by Misra et al. [19] When evaluated in terms of YI, highest YI was found for Giemsa histology. For imprint cytology, highest YI was seen for PAP stain followed by T. blue stain. YI validates a technique by taking both sensitivity and specificity into account. Low NPV noted in this study for different methods can be attributed to false negative cases reported. Low bacterial load and multifocality of the bacteria can lead to false negative cases in imprint smears, as sparse H. pylori are difficult to interpret amidst the dirty background of smears. Even in histopathology examination, specimen processing can lead to false negative result due to partial loss of area in or beneath the surface mucosal layer, especially in set up of low bacterial density. [12, 20] This is in concordance with the present study findings, as all false negative cases seen in different methods, had low H. pylori density.
CONCLUSION
Imprint cytology is a rapid inexpensive method of diagnosing H. pylori infection. It has comparable predictive values to biopsy and RUT. Cytological smear examination and biopsy should be used in conjunction, as rapid diagnosis and architectural assessment of gastric mucosa is essential for effective management of the patient. 
